quently numbered solution is one-half the strength of the preceding concentration. If a subject is able to taste only one of the concentrated solutions (1 through 4), he is designated a non-taster, whereas if his threshold is at dilution 5 through 14, he is a taster. Plastic squirt bottles facilitated the procedure. By testing the parents first, the interest and cooperation of the child was often stimulated. For the adults, the taste threshold was determined by finding the weakest concentration at which they the test concentration. In children and infants, the concentration of solutions was increased until bitterness was detected by vocal response and grimace. This was repeated in most instances until the threshold was established by 3 responses at the same concentration. In Figure 2 the reproducibility of the test in children is illustrated. The average age in this group was 7.0 years.
Thresholds for taste of propylthiouracil, thiourea and goitrin'1 were determined in adult volunteers by eliciting 1 The psychometric evaluations of intelligence were performed by different examiners in 27 of the patients. The remaining 4 children were not formally tested.
Correlation coefficients and x2 tests were calculated with the formulas of Edwards (15) .
Clinical material. The 31 congenital athyrotic cretins and their families were from the clinics of university hospitals in several sections of North America.2 The diagnosis was based on typical signs and symptoms of cretinism which appeared during the first 4 months of life. All of the patients had a history of enlarged tongue, myxedema, umbilical hernia, growth arrest, and dramatic response to thyroid therapy. If the history suggested an acquired type of cretinism (i.e., cutting teeth or normal growth and development during the first year), the patient was classified before taste testing as having acquired hypothyroidism. In 25 of the 31 congenital athyrotic cretins studied, either a serum protein-bound iodine or an I"'-thyroidal accumulation, or both, supported the diagnosis (Table II) . There were 20 females and 11 males; Subjects 24 and 25 were brother and sister. Only one child was living in a school for the mentally handicapped.
The control group consisted of adults working in the University of Washington Medical School and children attending out-patient clinics of the University Hospital, and the Children's Orthopedic Hospital of Seattle. None of the controls had thyroid disease. Figure 3 . In four of the cretins, the threshold could not be accurately determined. Of the remaining 27, 18 were nontasters and 9 were tasters; in the control group, which consisted of 42 adults and 62 children, there were 29 non-tasters ( Figure 3 ). The incidence of non-tasting in the cretinous group was signifi-
In a group of 13 children with acquired hypothyroidism, 4 were PTC non-tasters. Three of the 13 children had a goitrous form of cretinism and were tasters.
The intelligence quotients of the tasters are compared with the non-tasters in Figure 4 was no statistically significant correlation between the IQ rating and PTC-tasting threshold, but 7 of the 15 non-tasters had a ratio below 80 whereas only one of the 8 tasters was below 80. When the 9 patients who were treated after 6 months of age were excluded from the sample, there was no increase in significance of correlation.
No relationship between taste status and the year or month of birth was noted. Harris and Kalmus (18) have previously shown that other thionamides such as thiourea and propylthiouracil exhibit the same taste difference as PTC. Our findings support their observations and extend this group of thionamides to include goitrin (1-5-vinyl-2-thio-oxazolidone) which is a naturally occurring antithlyroid substance (9) (10) (11) (12) (13) (14) .
A significantly increased incidence of PTC nontasting has been demonstrated in this group of athyrotic cretins. Because the non-tasting trait is a probable mendelian recessive (2-4) , the finding of an increased incidence of non-tasting among the parents and among the siblings helps to exclude the possibility that the testing is inaccurate due to the lowered mentality among cretins.
Fraser (19) has tested with PTC 17 of 28 children with a presumptive diagnosis of athyrotic cretinism; 15 were non-tasters.
If cretinism is more common among non-tasters, one would expect fewer cases of congenital hypothyroidism in populations with a lowered incidence of the trait. Non-tasting occurs in only 2 to 10 per cent of the Negro race as compared with an incidence of 30 per cent in non-colored North Americans (20) . Publications by Scott and Jenkins (21) and by Childs and Gardner (22) have emphasized that cretinism is uncommon in the Negro race. Scott (23) reports that only two cretinous patients have been admitted to the Pediatric Service of Freedman's Hospital during a 20-year period. A high proportion of patients in this hospital is colored. Childs and Gardner (22) observed only two Negroes in a group of 90 cretins from the Johns Hopkins Hospital. The author has been unsuccessful in learning the incidence of cretinism in other racial populations which have a high percentage of non-tasters, and would appreciate receiving information on this point.
A possible relationship between PTC nontasting and other features of cretinism was noted only in the case of intelligence quotients, but here the increased intelligence of the tasters over the non-tasters is only suggestive. It was found that the five patients examined in British Columbia (Cases 12-16) were more intelligent and had normal incidence of PTC tasting. A separate pediatrician referred each of these patients, and, therefore, their selection differed from that in the other groups where the sample included a large majority of the cretins attending a particular clinic. It might be natural for an individual pediatrician to refer his most successfully treated patient and thereby possibly select out a different group. On the other hand, the histories of these patients did not differ from the other cretins. It may be pertinent at this point to mention that children with a later developing form of cretinism (goitrous or non-goitrous) had a normal incidence of non-tasting and generally normal mental development.
Hypotheses based on findings. What is the connection between the PTC non-tasting genotype and athyrotic cretinism? Because of the chemical similarity between PTC and other antithyroid drugs and because of the increased susceptibility of non-tasting adults to thyroid disease (5, 6) , it is tempting to speculate that the fetus with non-tasting genotype is more susceptible to thyroid maldevelopment. Since the non-tasting state occurs in the normal siblings of the cretins, the PTC non-tasting by itself does not seem to account for athyrotic cretinism but may lead to circumstances which affect organogenesis of the thyroid. There is no evidence from our questioning that the mothers of the cretins have a higher intake of goitrin-containing foods. It should be pointed out that, although some vegetables contain significant amounts of goitrin (9-13), Greer and Deeney have shown that it exists as its glycoside, progoitrin (24, 25) . Progoitrin which elicits antithyroid activity (25) is only slightly better and as a result might be unknowingly ingested in large amounts.
A mechanism that might lead to thyroid maldevelopment is an inability of the PTC non-taster to normally detoxify thionamide goitrins such as goitrin. Maloof and Spector (26) have shown that the particulate fraction of sheep thyroid cells has a desulfurating mechanism for the thionamide, thiourea. Similar preparations from sheep liver and kidney did not desulfurate. We have shown that a particulate fraction from human thyroid desulfurates S35-thiourea (27) . If the PTC nontaster were unable to desulfurate thionamides, his thyroid metbolism might be differentially affected by these substances.
Although thionamides can cross the mammalian placenta and exert an inhibiting effect on fetal thyroid, there is no experimental evidence in animals (28) (29) (30) (31) (32) (33) (34) (35) (36) (37) or in man (37, 38) 
